F 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2002-265598 
(43)Date of publication of application : 18.09.2002 



(51)Int.CI. 



C08G 73/00 
H01G 9/00 
H01G 9/22 



(21 Application number : 2001-065485 



(22)Date of filing : 



08.03.2001 



(71)Applicant 



(72)Inventor : 



NAOI KATSUHIKO 
NAOI KENZO 

NAOI KATSUHIKO 
SUEMATSU SHUNZO 



(54) INORGANIC/ORGANIC COMPOUNDED NANOBEADS AND METHOD OF 
MANUFACTURING THE SAME 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
inorganic/organic compounded material which is 
advantageous in physical properties (mechanical 
strength), chemical properties (thermal stability) and 
electrical properties (electrical conductance) when 
compared to a single system, by compounding in 
nanoorder, an improvement of an energy storage device 
using an inorganic/organic compounded nanobead, 
particularly an improvement of an electrochemical 
capacitor which covers the region of power-energy 
density which conventional devices cannot achieve, and 
a method of manufacturing an inorganic/organic 
compounded nanobead. 

SOLUTION: The inorganic/organic compounded 
nanobead has a three- dimensional structure in which an 
inorganic material, which has a particle size of nanoorder 
and a high electronic conductivity, is used as a nucleus, 
and the nucleus is covered with a thin film of an organic 
electrically-conductive material. 
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o©g£<t&*C<h#fc6ftTl>5 B — «cc?aia*s+2 

6^4 CE^S, 12, 187 (2000) ) p C 

Tl>£fc©£#;iSC£#"C#£ 0 S6fc:«;«titf*iE© 

auagetttt* asai^. K»t4-r*>fte«c4*«r< 

[0 040] tfcg«|g 

i) 0.lM©ifi&S&^h^x^Jl,T>^-^A (« 

T\ TEAP) % ZfU h>®<h LT0.05MCD h V y)l>*X2$t 
Wti&TF. CF 3 CO0H) % T-fe^U>^^^0.05q/l*$ 

ii) O.UVKDTEAP, h LTO.lM<DCF 3 CO0H, 

iii) O.lMCDTEAP, V'U b >Mt l/TT 0. 5M(DCF 3 COOH, 

r*fe^u>^ v^o.o5q/i*$t?^'peu>^7-#* 

iv) O.lMCDTEAP, :/P b >W£ LTl.0M©CF 3 COCH, 
T-fe^U>^^ y ^0.05g/l*$tf^ntfU>*-#* 

Jffc % iii) O.lMOTEAP, ZfU b >M± 1>X 0. 5M©CF 3 CO 
OH, T-fe*U>^9^0.05g/l**tf^atru>*— 

10, 25, 50minf£(D&&fcO^T fc»J5£Lfc. 
[0 04 1] «BR4*»> BB1 Ca)KT-b*U>^5 

S#c??tt£^To 0.05M©CFjCOOH*dt?3Rte:fa(,»Ttt 
ttg**980nnk 0.aM©CFjCO0H*Stf3RCC*5lir»945n 
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ok O.^©CFjGO0H£$fr&tC4Bl>Ttt873nm> 1.0M©C 
F a aX3H*$t?*K:*5l>rW953niD"C*oft:. Ctltt. ^ 

^•>>*»*tf^r^S3P-/ Ftt**6©tJsiJ6©9Si 

B3tfb««fflU *©«!«*«« UT^fcfc©^* 
a©^fco&#oTL*5fc«>* t*4fcWh7^ 

i> fc©t* h ? * * + -a* j: a /hs ^ftt^fsut 

^5W&U 0.5M©CF 3 CCOH4*WfiCC*Jl,vt % Xh 

20 ^ ^ * + -©»*tfc«a*>Jvc* £ 6*i£<Dr , 

X©ft®l*fT&r>ft:. H3&C0.1M TEAP, 0.5M 

TH2^U>^^^©SS©igB*^t^-r, 0, 10, 
25, 50minCD&a&^ft^*l825nm, 860nm, 1550nrru 188 
5nmT*>ofco T-fe** v £ri:M$m©& 

&*^««*ccet3RLrL*5^i«tt3&J*o. corns 

> h 0-;H-4/cWt«7-i2?U>^7 ^ 2<D%mi:% 
[0 04 2] *SSM2 

-/ tr-x©* 1- 9 ^ * v v-is a > 

mmm 1 Tfwufc*--/fcr-x3&j^jaturt>*c & ©« 

K-X©jR«teJ:c«BWII*WKl/, 
CUV-vis»36t6)«:J:>3«-f«JS*RI5EL, 

ffi ( ft-ir) fc<fco-;fc««t*Hjeu xsiawaccj: 



(10) 
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(TGA) tCjcO tf-X(C$£n£T-k^U>^? 

i, ^ > b ><Dmmik<Dma**$ c & 

/Co 

[0 04 3 ] «BBEfc J:tf«B£*ae> 1 *;i>-2-fc:* 

XV (KBr) teJASGO PARTS CEhn^RttCD CD 

> ^ufPSSfc: ttjSffliS*^ On^y^F^ uv-vi s$J 

S«ft»«fWfO Multispec-150a *©aaffiS(l»ttcawi 10 

PAQDESKPRO£, FT-IR$J3!te:PERKIN ELMER ©system 200 

o , ^as«m-cs, ^coneaxNanxdi 

gital DECpc 466D2LP*, XRD»l5E«Bl^afflCDRad-2X 

*WitfBK:», ? ^;u#-«:~^;u?g % ©mEE30kV; « 

HSfe2CmA, V v hi # . ^Tfc* y ? F 0.3mrk ft 

(DTG/DTA 220, *©»I®WflWCtt-fe -f 
CDDISSTATTONSSC 5200H£, zgH^pJ^te:, =Mit¥ 
Ctfc)<E>Laresta-GP MCP-T600£JEt,>/c o 

[0 044]ii©«i 20 

mhb - smmh® m- 

m i -cm^ mt^m^c ± s rm l tc ± j tr - x* % t> 

[0 04 5] (}§Ii#i)i4tCT-i2^U>^7^ 
/EV^AQ^^fcT-XCDjSMMii^ (TEM) fccfc^Ugbft: 30 

d^c#&^(Z)tem^4>^L/Co (aD&Sio.ooofSrS^L 

/CCWAC#^C0TEM^, CbD^lO.OOOfS-rgl^O/cT-fe 
^U>^^ » tT-XCDTEMfil, (C)«60,000 

{gr|^U/cT^^U>^7 * ^/DAAQ^^tf-XCDTE 

AAQ^ y V~ZKisi,>X&m%D—&&*#mmb1tB 
X#T-fe^U'>:/5 ? ^<D&^X h7^^t-l:i^U 

ttfbwr c t * » * c ti*. 

[0 04 6] HS&ffll 3 
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1 ,5-^7$ ST> F7t/>OgiHii$fe<t W© 

[0047] i&mtoxvMimm 

IMfF7X^l/7>^^^A (TEAP) 

? ^ J^Jl/ ^Wh'J- ^BAS 100B£, -e^tM^Mffll^GA 
7EWAY 2000 P5-75^ffil^C 0 ^^>fc'-^>^ffi«So 
lartron tti3SI 1287 ELECTROCHEMICAL IhfTERFACE. 
X&WlttKDSI 1250 FREQUENCY RESPONSE ANALYZER 
^COa'J^$0fflI^:NEC PC-9801 ^rffll^c 0 

[0 04 8] ^<DUK^XJ£§-If^y 
7X^l/7>^^A^M?1i, -ecD^^tClSwt^CD 

^xhu ^ji2^Fa*^^o/Co cotKffiii 
ufcsi/s^tigcAg/AgcDSS, state a**ji*flici 

w F y-%*5C*^/c 0 
[0 04 9] H5<D(c)0C^tK^£* 

SU/ct^3>^^ F^ffiCDm{4Mffl-0.1— 1.1V v 
s.Ag/AgCI, Ji^liiaiOmV/s "C<D*^^ ^ U ^ 4> 

DAAQ*!4^ * W^C L n > 

-f^y '^^il/^t^7A^L/Co (a), (b)&cKIL 

KcMUr»»50QriVf*ifi (*— fcT-*) ^650 

(*y>AW Fa*/» S6«:#5^a F>safc# 
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I&F~?^£CTl>£4^;i6*i£o — (a), (b) 

*©«©»lr>tt % t/3>^^ MbbfcC4&C£?)lI 
^FfisWk * >ffiffctt 4 1 > o fcM^OKtEilSW 10 
fpj± bfcfcat), t-*^*(C«fc6rfc:i»Bl3Sl/fc 

r *§mis< bB7c*tt e o@ f*#^{ tLtct^sm&bm 
7Lhtiz>*\ c 2 -ruv-vis. Office <t 

mmom*tm&7jk? c t &mmutctt&. e os#<d 

-/aXWvK (b)n>;F^K (a)<D#i4^<DJ« 
&oT(r>*C£*S»Br*S. CCD, ?8»©«*«Blrt 20 

[0 05 0] |£»«1^3<0*i«) 

"t 1 ,5-^75 yT> h^ + y > (DAAQ) (Cftgl/c, 40 
C<DDAACfc**^>/'W FO + y >fc<£ 7T *3§^(D F 

-sm^s^sitt&wu ^o^atto^ f^^^+ 

or ^-sr-fe^ b>^^ 9 z>±icmmit 
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^ X©¥J$g#«/JM» 4 tt £ <fc 5 b . 

b y ^;i/^n^Ki§jK^o.5Mr$>^ c t*«BLfc. 

»«7>*-*A*jBTbfc. CCD4#, SUftffi^J: 

y'v daaq#* r; rfv-fbbr BW»r*sr 

4, B«tta#i«b^^J:^TfWbfcDWQ*y=f 
*Jt«bfc. Taft^^tt^^tr-x^r-fe^u 

>-^7v2 tmmte XF7^ft -»jfi** bT US C 

4£ffigiSbfco *n«:»brDAAQW*»*ss#ttr*0 

*^>»fii<D7c-7c*j»^»«snat-^iHSb 

-/ e-xt DMQWft* 4 r mo-vats** b 
mote se»5cxRDa9^4*jcfti^ ^y^-x v i>\aq 

fee>few:-7C^^7*>^«J§%*br^4C4*fit® 

b/c e ja±3o<D* + 7^^y-fe*-i ^a>K<fc9&r* 
^r-fe^- u>^^ ^ ^^®±^cdaaq^ y =fV-3&J|Sab 
rc^4#^.fc. cc«6k:, «abri^5DAAQ+ y 

=f v - (DfiS* «i» *T £ fc i6TG* % I > r Slit b /dSS 
CKAQ#y rfv- : T-fe^U>^^ ^^^40: 6orcft<J: 
t)»B!Sni¥*BW3W»0.3rim'C*5, C<»<MS 

»J3£bfc*S*. ^^fcT-Xr«5Xl00S an" 1 , DAAC#a 
^-C«lXior 6 S on" 1 , 4T-fe^b>^^^ ^*#tS4 

b/c c 4 r^ig&s^e2»tt<Dinj_b^* 6 n/c e ccd tr 

tSciWottya^^ F«S*ff«bfe. c 
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* + 7 i> $ y -fe*-i ^ a >im cwa£#S4^ £ ©it$S£fc 

C&-?/c„ &hti?c+ sztl'Xisy h ©CV&Jl>\AC#J£© 

•en<fci5«#^$< . T-fe^u^^^©^^;* 

intf***^ Ate J; 9t#6*irc:f--> t-XODEO'WSO 

V :Jv-.£^14.19Qcm- , "C*5©K:*tO'C:J- S fcT- 
X«4.334Qan- 1 -C*0. 700mV<Di *«-en^ 

tl> 0.8514Qcnr\ 0.8129Qcnf 't, 500mV© at" >££ 
fSCtgln«i®#2£{b^S£DAAQ* "J :Jv-i|i!sfc&il038Q cm 
- 1 ^*£©K#L-C:J-./fc:--X«:380.lQcm-\ 70CmV© 
i#{J-€-ti-en> 136Qcnr\ 28.98Qcnr 1 t?&o/c„, C 

<d£ $ ic-r y a-zit-rze ± xnmmmvtis&V'i 20 

y 3 -7- £T -fe 3 1 U > X5 y £ <!: l,> 5 Wf&MQQyfa^ 

nfccitctsfeot^^. g7t< c©j&-e©» 

*>l£i&t1*fe©r6LBc J: L-TU F ? ^x^a^tf 

JJD^- fg&K**;fe9©:r>'tf-X©g«|gffi#9SAh/k 

fc. gfc, C©^»f-X$)/c<J©D«AQ*y^V-<b 

[0051] mmwA 

x * i- y -77- y r ;i-*fBH-J- & fcat> (c « £ -r«/h 

^©x^;b^-^^t*-X^SJ-r-5fc«{>cc« 
$<fc ft S^bi/fx -5 A^^gS L/-€-©^ 0 tc^yrx y 

{b;uf-x ^ a^- y^^<Dmtj:mmmsL^-o>^mcit 
j3Jr-^-5o cne.©^^taffitt©m^*is» ^taras 

&&©-?£> .a. 

i ) ^S©?fiR*^»IRW±«:L/jfifiSfpR«{c-r4. c 50 
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©i 3r^*-e^s^ ^>*^rs. 

iii) H-f sj->*ss^-r*citc«i:»j^S-f*>*sjg 

iv) £&!§f*ic^Jt^:*> # *SWJ. ^ 
«Mfl«±jWWRLrJK«:tt*. C©M«nJlWC* 
•5. 

v) ±iaos»iv©jig*«r*«^:#S£U:{caofc 

vi i ) -'XtiL*ifi8m o -f * *#@ c •? is a 

viiD ^>f^>*^^£{Ci^%i§SJyT«c^-5><t^ 

■C^Gfc«©fiS6©*^< . 
[0052] ±Mi<D&mv <iCiS\,>-CC<D&(D&'^<Djz% 

3 (BiMftS) «s®-f*>©ja^faa{cft#L/ja^« 

WiWll**, tt*^<H^(c 
[005 3] *§JIS&e«KW:> C 1 )SS-C *>©?££. 

(2)?§K^^>©^B^©s£iS!iie. (3)^a-f^> 
saa^s < -r -s tc& tc » c n 6 ©^ ? ^ - z (omm . 

CiDSI£**8BW«C4* | !iWC*4. WTCC. ${b 

[0054] mm i > r^-c©jft^tcfct,»T*t*ii^ 
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to . mm mMit^mM. wai zm^tc 

ift^g Sine Sonic 100 C Cft)BIS«Sl^^^ * * 1 * 
SS©JfflKD/te^(CNEO COOL DIP BD22 (Yamato Scientif 
icC0. f LTD.) , M^&M±%£$£<Dtc&)(j:VR- 320 VACU 
UM DRYING CVEN (ADVANTTEOttSD £ffil>/c a ^^Iffi^ 

OTCCJfi^-S (07) o ttflyl^ - * A*^«r— ^ 
KUfce ^©MfCMWt F y A^jjfli p H?: 

*fco «5l*»ty3 0XTCK2aE» 10 

LHW**»ft:. £Lfc©#IBCC*^rRuO,-nH a O<D 

*«*if o/co wt^^^A^js^osaafefr cots 

CWffiRfC <fc 0 RuO, -nH 2 OMWttS*^^ ha- 

te. Chit JSJ«^^c^5t*^<DWRt«iW'r " 

<jHAfciia[«:'rsi, 
-f*>^±*4»lllS[K:&6ftC^6 , C*4. * 30 

<tto^ft«»3W"c*«:<<ftaft:»r**. am, 

^f^^Aggi Ltl^2 00q/l (DffiH TMstfll £tl&tc 

fl»«t Wfi9Aj«t 1 q/li Uk. SPIT 

K*«i»r««*©«W^*>oattW< (pH = 

2) BWCrSJSaMBOpHta^hn^l/L 40 

it. -mcms&m&<o p howm*** ^mr^x v&t 

-*T0*5©r. a*pH7£Li:TSJ£*tT 5©#SK 
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-;u^tfo/c„ «7SW«ttS^<»^jl7ntt*W'r*«> 

*Cr, M7WJl0mol^^SnMS300rnl/srM^./Co 

fci^tT^- >; >^l/c 0 ae«i5o°c<t 400^*^0 

I^IBK*»i2WIHr*4 g 

(tem) *m^x. 7m*mzmm 
mmjmw (tga) *Mt»T, *s^is®^x^ipi5t^s 
(xrd) ■»ftf6»«tf-/^y^^ 

«HIH2 )> * + ^ ^ ^ y if— > a >er>*tf*£ L/c^f^r 

(3o-c) i-r^o 

ii) mm 1 -C^JffiL, Bf^CDSS (150X1, 400'C) XT 
r«RuO,-nH a O (150*C) , RuO.-nH.O (400X) 

iii) tiMM^tbXRu0^2H 2 0 C/h»fb*«fiC») 

±h vva mmt^mrt * *mti-hvv& cm* 

SifJjeCCttU— «f-C«ffitt ELS-8000 C^Wt^ 



(14) 
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^3t'-7^Uffll»I (Fuji Film) . FujifixUS 

? < fr&wmiimmmmsmm (fu-m Film) zms 

*«Ci«WS«»fJi08»CUr«ffllyfc. TG/«TG/DTA2 

20 ( -fe >r a -m^x^iS) «Bi>fe. B84fc<fcOTttio 

-»;>*^-<>y-iLr««Ub«:HSLte (08) . 

r^y>ean*R cw*fb*c»)D « 

moi^MMSlc tef-uisJ-Z cou 



10 



LCMERTER/AMPERE HOUR METER 3320 (TOHO TECHNICAL RE 
SEARCH) , tf-Tyts 3 v h POLARIZATION UNIT PS-0 20 
7 ( TOHCHTlCHNICAL RESEARCH) tfBl<*1t m ^9\^jft (FT- 
IR) «5£«:*5l»Ttt^-*> • System 20 

JIW^^iax^h^iiDEKt*, JMHfB?r® Multi s 

pec-1500, SJffiOfflfflJfCtt COMPAQ DESKPRO &Rtt<>tc 0 
ftFB9M\£ptQPA (Quartz crystal mi c rebalance) M 

[0 0 5 6 ] CS*<b#^>K{t^^^A*fn^y 

«?A*«I«J^^»S^ CRu0 2 -2H J 0, [/J^b^» 30 
pp (*) M] , Ru0 2 -nH,0 (150°C) ) <D*SS{fc 

<H9) *«aseu, ^oatt^^Rtt 
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RUO.-2H.O W&ik^m&mM) KKUTtt-fc?- 
£ O fc£ p H *j i, > r -20mv£Lhr & i 

»Lfc««5C*5l^fe-20mVC*^ft:-. (Hio) 
RuO,-nH,0 (150*C) CC**l>Tfc0«©«|6j4S*U 

±p H«i«k:*jCir-2QiwW±'C*ofc. (in) 

— JKfc: £ ^fi«*<Dil^ffi^20iriVtLhr* & <h t &C#« 

Cti*Blft , i*Saift3& s DLVO ( Deri aqui n-Landau-Verwey- 
Overbeek) 3!&r$>£ 0 H&rtt-T-fcfctTStf* 

[Iki] 

[»23 

= ±2TOa<p 0 2 1ti[I ± exp(~^r- 2<j))] 

CCt£ = £r£a £ rtettgim^ £ OteK^ff^, 
. ^ • y-;l/X^7 u >->^^VAfco( / ir«Ji(T^ 
C^3 3 



4a*) + 



2a 



-4a 



CCT, A«Hamaker^-C*-S„ ±ia©2 ocr)^?-^ 

i'Wi'©ffefc#->S2S#7->w;i'VB#s&5„ eti 

z a <t*^ £ a 9 aye b . mtcmtm&*. * < & 

»fflfiat»©»ftKCJ:-9rt»*«S6«:3KJi<l:-J-iCi 



50 $SD . RuO.-nHjO (150*C) it ti>lCC <DfflJ&<Dl§m 
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mmitmt P h *aittffj* 6 r y ttMtcsft 5 * it 

5tt83E{t*aBJiL&. *<Z>*8*. RuO,-2H s O C/h 

a©&&Bifa255nnfC£>oft:o 5 £4£$CBft269nnk 1Q» 
«{C«Jfc282nnu 25#»te«fa302nmT*-*ft: (013) . 

<Wc*l»«5^i*tfbri»4C<S:3&5BBR3tifc (Si 

4) . jH*S™*±»r*63Qfl««|»tt8atf-3e© 20 

«®r*SCi3WK*Sftfe Q Ru0 2 -nH 2 0 (150*C) 

9#«CC»ft380nnu 16»f£K:«iRj390im 21#i£&CB&7 
400nmT&-?/c (015) . Ru0 2 -2H 2 0 VbBAt¥9k& 
<mm / RuO a -nH a O (150-C) ftWHSSii*) 

t^il^C<b^i$3ti/Co C©«*SM>»H«#ffi 30 

4> 4> ft < L <fc *> t h X fi-T £ 5 L jMR «"r £ & ^ 5 — tSL 

[0 0 5 7 3' Wb^^-^A7KW«^^«lft-?<D*ffi» 
St SS^CRu0 2 -2H 2 0 C/J^MMBfiCt*)*) * 
Ru0 2 *nH 2 0 (30°C) % Ru0 2 -nH 2 0 (150°C) 
«^4ttS*TB«^6WKUte. Ru0 2 - 
2H 2 0 C/J^b^* n a n C»)iSD «— ^Ctft^»50r«i-C* 
0, ^©^S^UTi^266nrn5Cfto'C^4Ci 40 

#TBto&S6B3*lft:. Ru0 2 -nH 2 0 (30°C) »— &tft 
?:Wtt20~30raifC& 0 , *©— MfMMi l/T$J100n 

m^xvmi>tcicito^ lau^ofeoiHfis 

ft&o Ru0 2 -nH 2 O (30°C) £l50°CT?7-- !/ 
/cRuCVnH 2 0 (l50°C) B— acttWT-- U >^*T 
SW4JtKUr5nmBtttt^*^U. tt25-35nmT* 

±#1tS83*ifc. 50 
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[0058] iMbi'?'--* A*«i*r^ -/Utt^OTKW* 

JL WaflBtiWa^b^BOTiRuO.-nH.O (150TC) 

*y-r*-f-:7*joi^:/^ h u-fc<toriiftflBi-iv 

M7cW-o.i\rv<hioomv/srJS?l^n/co ^<d*§ 

0.958V vs-Ag/AQClCCJl/f-— -5 A©4ffi3&>63fl5. 

0. 457. vs.Ap/Aga«:3ffi3{P^2a^©ii7UW:!f§113'ti 

~^AB4ffir*£C£#fl|g3ft/c (Hie) o ^CCCffi 

Wt*fclt 1/ fc 0 ^Ht&ftB 30- 450°C £ rio°c/s(DiIS 

««^S/%=xX(H 2 OCD^S)/ [xX(H 2 0<£>#^- 

S)+(Ru0 2 (D5}T-M)) 

HT<3DlS*Sr#fc (017) b 

CRu0 2 -nH 2 0 (30°C) 3 «450X;*"C#ffl 

bici&%:i8.ui%mm.&m'j>i,ic. i^ot, ±s<t 

Di.s+cfO^lo 

2. 150°C-CT^- y >^U/cl©^ CRu0 2 -nH 2 0 (15 
0°C) ] B. 450*C&XmMLltmm±4.33%m&&$%!> 
1/tCo Llctfi-oX* ±Scfc0i.2*Wft D 

3. 400°CCDia^ CRu0 2 -nH 2 0 (400°C) D B, 0* 

h v-im^xmMtc&mLfc. (his) 

1. f^LA:**©ttJBrr--y>^or^«cc»Ru 

0 2 -1.6H 2 0 (30°C) B41Ah/kg 

2. 150°C-CT^-y >^U/cRu0 2 -1.2H 2 0 (150 
°C) Bl04Ah/kq 

3 . >^l,fcRuO 2 -0H 2 O (400°C) 

Bl8Ah/kq 

1. Ru0 2 -1.6H 2 0 (30 6 C) ©«^CC«, XRD»J3E*i6 

2. 400°C-CT^-y >^L/cRuO 2 -0H 2 O (400°C) 
4 0 L/c*^r, 1. 4 2. gfiB# 
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3. *ftK:*tU 150 Q C-C7^-U>yLfcRuO a -1.2 
H a 0 (150X1) te> XRD5«^6T- : e^^T^'C*>€)C: 

tffiWBStilt. Wc^ot, m^fSSbS6t<h^^>ffi: 
[0 05 9] |JUgtfj5 

IIS6W4J:5fP»Uft:RuO,-xH 1 0« as grown <Dt£ 
Mr«Ru0 2 -1.6H I OT41Ah/kQ(D§S%aiJSL//Co C 

cDffl3sr^ga<D^®{fc*s^/c&(c«^cDSg'rr^ 10 

- T J>^LR uO 2 • xH 2 O Oteatt*SE< bS i± -5 C t K 

cfc-^r, Ruo I .-xH 1 o©« j peaitt4-/*>ffl:tfctt© 

— "J >^UfcRuCVl.2H 2 0 (150°C) U04Ah/kq4 
C^ffi*fW«:iSC»S«*a3HLfc. C(DRuO,-1.2H a 
O (150*0) »— ^te J F-*J25-^35nnfC*0, -€*1&3NR 
flt U T^JlOOnmOteS * UTl^Ci 

RuO,-1.2H,0 (150°C) *«£U*©H9*C#»fc» 
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Pemlgrannme 



RuOj Diameter r, [nm] 

V — 



-V = (4/3). r 3 



RuOj Volume Vj p] 
RmOj Capacity Qj [C] 
CP. Capacity Q 2 [C] 

C. P. Volume V 2 [t] 

* 

C. P. Film Thickness r 2 - t x [nm] 



Q, -V a . C, 

(Thecrctkjl S. C - 2808 [Ah 1 **]) 



Qi - v t - c, 

ClhearctiMl 3. C. = 127.84 (PAnX 
1 1 0. 16 (Pli, 368.56(PDrn3AX 
323.68 (FDAAQ), [Ah 1 »]) 

Y = (4/3)« r» 



Polyaniline 
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Diffusion Laye 



I I I J L 




Linear Difiusion 
nFD in C 





Enhancement of Diflusivity 



Spherical Difiusion 
InFDC 

" Tail- 0> 



3 6 ] 
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Metal oxide 

Thick cf film r, [ran] 
volume Vj [I] 

Specific capacity C, [Ah I' 1 ] 
density d| [gem 3 ] 




Conducting polymer 

Thick of film r a - r, [ran] 
volume Y 2 [1] 

Specific capacity C, [Ahh 1 ] 
densiry dj [g cm* 3 ] 



Energy beads 
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© 



Parameter [nm]= 1000, 500, 200, 100, 50, 20, 10, 5, 2 
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Energy Beads 



r 2 [nm] 



Electrode 
Surface 



1 [cm] 

E. R : oat layer 



1 [cm] 



Capacity per E. B.: Q - Q V l + Q V 2 



Total Capacity of E. B. C& - 
Q x (The Number of E. B.) 



[04 1 ] 



[c m] 7^ 



1 [cm] 




electrode (energy 
beads) 



Electrolyte (H 2 S0 4 ) 



Electrochemical cell 



'oc 



E M =1.4[V] 
= 1 [nm] 

- * (30 [wt%] H 2 S0 4 ) 
=0.7 [S cm 1 ] 

= 1.36 [g cur*] 
dp,^ = 6.97 [g cm 3 ] 
d de = 1.215 [g cur 3 ] 



Energy density [Will 1 ] = Q * E 
Power density [W I 1 ] = (E^ 2 /(4R dc )) x (s/,L l )«(l/W - ) 

W cel = d,,^ S [2 + (y m / 100 HI 
<**b. = «*c.p +(l-x)d Ru02 



Jftj^fW^rfj W 2 ~ 24- 16 



43043 PAH PA20 QB02 QB15 RA08 
SA05 SA06 SB01 UA121 
UA221 UA251 UA281 XM9 
XA22 XA26 XA28 XA33 XA34 
XA40 ZA44 ZB47 



